BACKGROUND: Korean American women have among the lowest rates of cervical cancer screening in the United States. The authors evaluated a multicomponent intervention combining community education with navigation services to reduce access barriers and increase screening rates in this underserved population. It was hypothesized that cervical cancer screening rates would be higher among women who received the intervention program compared with those in the control program. METHODS: Korean American women (N 5 705) were recruited from 22 churches. In this matched-pair, group-randomized design, 347 women received the intervention, which consisted of a culturally relevant cancer education program combined with provision of navigation services. The control group (N 5 358) received general health education, including information about cervical cancer risk and screening and where to obtain low-cost or no-cost screening. Screening behavior was assessed 12 months after the program. RESULTS: Screening behavior data were obtained from 588 women 12 months after the program. In both site-level and participant-level analyses, the intervention program contributed to significantly higher screening rates compared with the control program (odds ratio [OR], 25.9; 95% confidence interval [CI], 10.1-66.1; P <.001). In sensitivity analysis, the treatment effect remained highly significant (OR, 16.7; 95% CI,; P <.001). CONCLUSIONS: A multicomponent intervention combining community cancer education with navigation services yielded significant increases in cervical cancer screening rates among underscreened Korean American women. Communityaccessible programs that incorporate cancer education with the delivery of key navigation services can be highly effective in increasing cervical cancer screening rates in this underserved population.
INTRODUCTION
The introduction of the Papanicolaou (Pap) test has led to significant reductions in cervical cancer incidence and mortality in the United States. 1 However, screening rates are suboptimal in many Asian American subgroups, and Asian American women are less likely than non-Hispanic white women to be diagnosed with cervical cancer at a localized stage. 2 Studies consistently report that Korean American women have the lowest rates of cervical cancer screening, [3] [4] [5] [6] and only 63.4% are adherent to current screening guidelines, 7 which is well below the Healthy People 2020 target of 93% screening compliance. In light of these statistics, programs to enhance screening rates in this population are urgently needed.
The factors associated with screening among Korean American women are varied and can include lack of knowledge, psychosocial beliefs that may discourage screening, and barriers to health care access. For example, many Korean American women did not know the recommended screening schedule or who should undergo screening. 8, 9 Psychosocial beliefs, such as low perceived risk, 10 are also associated with low screening rates. In addition, the belief that health care should be sought only for the treatment of illness or specific symptoms contributes to low uptake of screening in the absence of symptoms. 6, 11 Indeed, the concept of preventive medicine has not been strongly endorsed in Korean culture 12 ; therefore, the value of cancer screening may not be fully recognized.
It is noteworthy that access barriers (eg, lack of insurance, language difficulties) are the most often cited factors associated with low screening rates. 6, 10, 11 Korean American women who lack health insurance are less likely than insured women to obtain screening. 13 National statistics indicate that over 30% of Korean Americans are uninsured, 14 and Korean
Americans are disproportionately self-employed or work in small businesses: employment situations that are less likely to offer health benefits. 15 Furthermore, Korean American women with limited English-language proficiency experience many difficulties not only in obtaining insurance coverage but also in accessing health care services, scheduling appointments, and communicating with health care professionals. 16 Because a high proportion of Korean American women are foreign-born, have limited English proficiency, and report no usual source of health care, 7 this confluence of factors creates a formidable challenge for Korean American women to overcome. Yet few intervention programs have been developed for this population. [17] [18] [19] A nonrandomized trial of a mobile phone text-messaging intervention among 30 Korean American women yielded a screening rate of 23%, 19 and large-scale trials involving community workshops and health counselor support reported no or limited improvement in Pap test rates, 17, 18 underscoring the extreme difficulty in moving the needle on increasing cervical cancer screening rates in this population. Therefore, we sought to evaluate a multicomponent intervention program that combined culturally relevant cancer education with navigation services in an effort to increase screening rates among Korean American women. The intervention components were designed to increase awareness of cervical cancer risk and address both individual-level beliefs and health care access barriers, with the objective of promoting screening behaviors in this population, which experiences considerable barriers to screening.
MATERIALS AND METHODS

Study Design and Participants
Korean American communities tend to be centered around churches, and >70% of first-generation Korean Americans are churchgoers. 20, 21 Because Korean American churches offer an important opportunity to partner on health-promotion activities, 22 we implemented this study across 22 Korean churches located in southeastern Pennsylvania and New Jersey. From interviews with Korean church leaders, it was noted that the number of female church members in each of these churches ranged from 80 to > 2000 women. A matched-pair design was used to stratify the 22 Korean churches by size and geographic location. Although no data exist to suggest that church size or geographic location are related to screening behavior, we opted to balance these variables across intervention and control groups. Matching has been used successfully in community intervention trials to reduce potential bias, increase power, and improve face validity. 23, 24 The study was approved by the Institutional Review Board at Fox Chase Cancer Center and Temple University, in accordance with federal regulations, and is registered on clinicaltrials.gov (clinicaltrials.gov identifier NCT02594826). Informed consent was obtained from each participant before study participation. Women were eligible to participate in the study if they met the inclusion criteria of: 1) self-identified Korean ethnicity, 2) age 21 years, 3) not adherent to current Pap test guidelines, and 4) no current or prior diagnosis of cervical cancer or other cervical abnormality.
Procedures
The study used a 2-arm, group-randomized design. The experimental unit was the church, with 11 churches assigned to receive the intervention program and 11 churches assigned to the control condition. Randomization was performed as follows: churches were randomly ordered within each matched pair; then, each church within a matched pair was randomly assigned to the experimental or control condition using a computerized coin flip. This double randomization procedure has been used in the Community Intervention Trial for Smoking Cessation (COMMIT) 25 trial and in other community intervention trials 26 and prevents any 1 individual from assigning church sites in a subjective, nonrandomized way.
Intervention
The intervention content was guided by an overarching framework that integrated concepts from the health belief model 27 and social cognitive theory [28] [29] [30] to address individual beliefs and expectancies regarding cervical cancer screening (eg, perceived risk of developing cervical cancer, perceived benefits and barriers to screening, social and cultural norms regarding screening). Intervention participants met in small groups and received a single 2-hour educational session conducted by bilingual community health educators. Each educational session was held at church sites and focused on cervical cancer risk factors, screening guidelines and procedures, a discussion of possible barriers to screening relevant to Korean American women, and follow-up and clinical management if an abnormal result is identified. Information on available lowcost or free screening sites was provided to participants, and all participants were offered navigation assistance for screening. A follow-up reminder letter for screening was sent 6 months after the educational session.
Participants in the control condition also received a 2-hour education session delivered by bilingual community health educators. This session included topics on general health and cancer education, including tobacco, nutrition, benefits of obtaining routine medical checkups, and descriptions of cancer screening tests (eg, cervical, breast, and colon cancer screening) along with recommended screening guidelines. Control group participants received recommendations to seek regular preventive health care and a list of health care sites that offer free or low-cost cervical cancer screening.
Measures
At study entry, participants completed a baseline assessment containing items regarding demographic background (eg, age, education level, marital status), prior screening history, and health care access (eg, has health insurance, has a regular physician). 31 The primary outcome was cervical cancer screening (receipt of a Pap test) in the 12 months after study entry. Bilingual interviewers contacted participants at 12-month follow-up and assessed screening behavior using selfreport ("Have you had a Pap test during the past 12 months?"; yes/no). Those participants who reported that they had not had a Pap test were asked to complete an open-ended item regarding reasons why they did not obtain screening ("Please describe your reasons for why you did not get a Pap test."). Women could provide multiple reasons for nonscreening. Participants who reported receiving a Pap test were asked to provide a medical release consent to allow project staff to contact their health care providers to validate self-reported testing.
Finally, intervention participants who reported receiving a Pap test were also asked to complete a brief assessment regarding their use of navigation services. 32 Specifically, participants were asked whether someone helped them obtain screening (yes/no) and, if their answer was yes, whether that individual was a relative/family member, friend/neighbor, or the study navigator. Participants who received assistance were also asked to indicate what assistance was provided from a checklist of activities (eg, help in arranging transportation, scheduling medical appointments, arranging language interpretation or translation services, etc).
Statistical Analyses
Descriptive statistics were used to characterize participants in terms of demographic background. Because the randomization assignment was made at the church level, this design was taken into consideration during data analysis. We first ran a site-based analysis using a randomization test, in which we compared the observed outcome with its distribution under the null hypothesis by permuting the intervention/control status of each pair. We then ran a Original Article patient-level analysis using a mixed-effects logistic regression model to account for the within-site effect. Because the site-level randomization did not perfectly balance all individual-level characteristics, we included these factors as covariates in the model. This primary analysis included only women who had complete follow-up information. To test the sensitivity of our conclusions, we re-ran both analysis procedures, conservatively assuming that all women who dropped out were nonscreeners. Analyses were conducted using the SAS statistical software package (version 9.4; SAS Institute, Inc, Cary, NC) and specified a 2-sided significance level of .05.
RESULTS
Participants
The study was conducted from February 2009 through December 2014. Korean American women (n 5 977) were identified from 22 churches. Specifically, 476 women were contacted and screened from the 11 churches in the intervention condition, and 501 women were contacted and screened from the 11 churches in the control condition. Of the 777 women who were eligible to participate, 705 (90.7% study acceptance rate) provided written informed consent and enrolled in the study (Fig. 1) .
Participant baseline characteristics are summarized in Table 1 . Nearly 40% of participants had a high school education or less, and >72% did not speak English well or at all. Most participants were foreign-born and had lived in the United States for approximately 17 years. The 2 groups were similar across many demographic factors, with no significant differences observed in education level, English language speaking ability, employment status, country of birth, and mean number of years living in the United States. However, there were significant differences in participant age, marital status, having health insurance, having a regular physician, and history of prior screening. Intervention group participants were slightly younger (mean age 6 standard deviation, 51.9 6 9.5 years) than control group participants (53.9 6 11.6 years; F[1,704] 5 6.87; P < .01). A greater proportion of intervention group participants were married (85.4%) compared with control group participants (75.7%; v 2 (2) 5 10.6; P < .01), but fewer intervention group participants had health insurance (37.6%) or had a regular physician (50%) compared with control group participants (58.8% and 61.5%, respectively). A greater proportion of control group participants had never had a Pap test (37.9%) compared with intervention group participants (27.2%; v 2 (1) 5 8.84; P < .01). We were able to recontact 588 participants (83.4% retention rate) at the 12-month follow-up assessment, including 290 participants in the intervention group, and 298 participants in the control group. There were no differences in the drop-out rate by study condition. In addition, there were no significant differences in baseline demographic characteristics between study completers and those who were lost to follow-up, with the exception of age. Participants who were lost to follow-up were younger (mean age 6 standard deviation, 50.4 6 8.9 years) compared with study completers (53.4 6 10.9 years; F[1,704] 5 8.00; P < .01). Table 2 summarizes screening rates by church pair among all participants and among uninsured women only. Among all women, the average rate of screening in the intervention group was 72.1% (209 women screened) compared with only 10.1% (30 women screened) in the control group. Differences in screening rates between the two groups were heightened when examined among uninsured women only. Specifically, among women who reported no health insurance, the average rate of screening was 77.8% in the intervention group compared with 6.7% in the control group.
Screening Outcomes
In both site-level and individual-level analyses, the intervention led to significantly higher screening rates (odds ratio [OR], 25.9; 95% confidence interval [CI], 10.1-66.1, P < .001). Note that, on the log-odds scale, the intervention effect size and 95% CI was as follows: log-OR, 3.58; 95% CI, 2.41-4.74. When the results are In covariate-adjusted analyses (see Table 3 ), the OR was strengthened (adjusted OR [aOR], 35.8; 95% CI, 11.1-114.9; P < .001). Model statistics also indicated good model fit, including the pseudo-R 2 value of 0.54 and the C-statistic of 0.92. Of the covariates, both the absence of prior screening and having health insurance were associated with lower odds of obtaining screening at the 12-month follow-up. Although it was counterintuitive, the observation that health insurance was associated with lower odds of screening likely reflects the finding that women in the intervention group were less likely to have health insurance but had higher screening rates.
In sensitivity analysis, the intervention effect was attenuated but remained highly statistically significant (OR, 16.7; 95% CI, 8.1-34.4; P < .001), including in covariate-adjusted analyses (aOR, 21.6; 95% CI, 9.6-49.0; P < .001). We also conducted post hoc analyses to account for the fact that, during the course of the study, updated screening guidelines were released and modified to once every 3 years. Thus, to address concerns that there may have been women included in the study who were not adherent at study entry but for whom screening may not have been necessary within the 12-month interval after study entry, all women who had been screened within the past 3 years were excluded from this post hoc analysis. Among the remaining women (n 5 340), the differences were still statistically significant. Specifically, of 168 women in the intervention group, 110 (65.5%) had obtained screening by the follow-up assessment compared with only 8 of 172 women in the control group (4.7%; OR, 546.0; 95% CI, 73.9-4031.5; P < .001).
Medical record review was used to validate selfreported screening among intervention group participants who reported obtaining a Pap test after program participation. Participants were asked to provide information about their health care provider and consent for medical record verification. Identified health care facilities were then contacted to confirm screening uptake. Of the 209 intervention group participants who reported being screened, we were able to request and verify medical record reports for 189 women (90.4%). From chart review, 91.5% (173 of 189 women) of the medical records matched self-reported screening.
Reasons for Not Screening
All women who self-reported that they had not obtained screening were asked to describe why they did not undergo screening. Within the intervention group, 81 women reported that they had not obtained screening. The primary reasons for not obtaining screening included the perception that they were healthy or had no health problems (72 women; 80.9%), followed by having no time or being too busy to obtain screening (42 women; 47.2%). Relatively fewer women indicated that a lack of insurance (18 women; 20.2%) was the reason why they had not obtained screening. Other reasons provided included the physician did not mention screening (1 woman), there was no transportation to obtain screening (1 woman), and forgetting to obtain screening (1 woman).
Among the 268 unscreened women in the control group, 97 (36.2%) reported that they did not undergo screening because they were healthy or had no problems, and 70 (26.1%) reported that the reason they did not have screening was because of a lack of insurance. Other commonly reported reasons for not screening included not knowing where to go or how to obtain screening (20 women; 7.4%) and a lack of time (18 women; 6.7%). Three women indicated that they did not like the Pap test. Other reasons provided included forgetting to obtain screening (1 woman), being too shy to undergo screening (2 women), and not having a physician (1 woman).
Navigation
In the intervention group, 161 women (55.6%) reported that they received assistance to obtain cervical cancer screening. Of those, the majority (132 women; 82%) used the study navigator; the remainder called upon a family member or friend for assistance. Of the 161 women who received help from someone, 152 women (94.4%) needed assistance with more than one task. The most commonly requested support involved assistance in scheduling medical appointments (94.4%) and language/translation services (84.5%). Other assistance that was requested included arranging childcare (21.7%), transportation assistance (18%), needing additional information about medical services (7.5%), and needing information on financial support or services to help pay for screening (6.8%).
DISCUSSION
This study is one of the first large-scale, randomized trials to evaluate the effects of a multicomponent intervention that combined community education with navigation services to increase cervical cancer screening among Korean American women. The intervention program yielded higher screening rates than the control program, and this effect remained robust in covariate-adjusted sensitivity analysis. These findings confirm prior results obtained in a pilot study of 102 Korean American women in which it was demonstrated that a community intervention program combining cancer education with navigation support significantly increased screening rates. 31 Our current findings also are consistent with a recent study of 1416 Vietnamese American women that used a similar multicomponent intervention of community education plus navigation support to enhance participation in cervical cancer screening. 26 A notable observation from this study is the large proportion of women who needed navigation support. The provision of navigation support likely played a critical role in facilitating access to screening, particularly in our sample of predominantly foreign-born women. 33 In addition, the majority of women who received navigation support required assistance with more than one task, suggesting the complexity of arranging screening in this population. Language difficulties, lack of insurance, and lack of familiarity with the US health care system are considerable barriers to screening for Korean American women. 6, 10, 11, 13 National data indicate that women who are unable to speak or read English face many difficulties in scheduling appointments and accessing health care services. 16 Thus, among the Korean American women in our study, many of whom were foreign-born, spoke limited English, and were uninsured and unfamiliar with the US health care system, navigation support was essential for overcoming significant language and access barriers to screening. Thus, formally adapting the navigator concept for use in the prevention context may serve an extremely important public health function in this community.
Despite the success of this intervention program, screening rates remain well below the Healthy People 2020 target goal. To help refine intervention effectiveness, we explored women's reasons for not obtaining screening. Among the majority of participants, the belief that screening was unnecessary if they were healthy or asymptomatic was a predominant reason for not screening. This finding is consistent with observational studies that have reported low cancer screening rates among Asian Americans, including Korean Americans, even after controlling for socioeconomic status and access to care factors, 34, 35 suggesting that financial factors and access to care can only partially explain the low screening rates in this population. Qualitative studies report that Korean cultural beliefs tend to emphasize primary prevention (such as maintaining a healthy diet) to prevent cancer and other illnesses rather than secondary prevention (screening for cancer in the absence of symptoms). 7, 12, 36 Indeed, in a recent review, a lack of preventive health orientation (eg, only going to the physician when sick or when there are symptoms) was consistently associated with low rates of cancer screening. 12 In addition, embarrassment has been identified as a significant barrier to cervical cancer screening in this population. 12 Korean American women have expressed embarrassment about discussing cervical cancer screening with others and with exposing their body to a health care provider, particularly a male physician. 6, 37 Future programs will need to evaluate how to develop effective messages regarding the benefits of screening among healthy individuals to promote or maintain future good health, particularly among the approximately 30% of Korean women who continue to be resistant to screening despite intensive intervention efforts.
A lack of time was also reported to be a substantial barrier to screening in this population. Many Korean Americans report working more than one job or have long working hours, thereby making it difficult to schedule clinic screening appointments, which normally occur during weekday work hours. A survey of Korean immigrant workers indicated that nearly 65% reported working more than 50 hours per week, with almost one-half (47%) reported working 60 hours per week, and 31% reported holding more than one job. 38 Barriers such as a lack of time or an inflexible work schedule are difficult to address within the constraints of normal clinic hours.
Thus, it may be time to consider innovative approaches to screening that can address such barriers. For example, emerging technologies that support selfsampling for human papillomavirus testing may offer a promising option for increasing screening among noncompliant women. 39 Among women who had not received a Pap test in 9 years, response rates were 3 times higher among those who were offered self-sampling compared with a flexible clinic appointment. 40 Other studies have demonstrated that self-sampling can be feasibly offered in a community setting with US populations that have traditionally had limited access to health care or experienced cultural barriers to screening. 41 In light of data suggesting that this approach may yield several advantages relevant to Korean American women who have limited access to care, experience sociocultural barriers to screening, and/or reside in low-resource communities, future studies that offer multiple options for promoting participation in screening may be warranted.
We acknowledge several limitations to the current study. First, verification of self-reported screening was performed only in the intervention group and not in the control group. Therefore, the true screening rate in the Original Article control group may have been somewhat lower or higher. It is unlikely, however, that a significant proportion of women in the control condition were under-reporting screening. Second, despite the randomization procedures, the two groups differed on several demographic variables. However, women in the control group were more likely to have health insurance and a regular physician, key factors that generally facilitate access to care. 11, 42 Third, recruitment was conducted in church venues; thus, the results may not be generalizable to women who do not regularly attend church. Nevertheless, Korean American churches represent an essential channel for cancer education and health promotion among first-generation Koreans. 22 By capitalizing on established church networks and an existing social infrastructure, we were able to have a broader reach into the community and, in particular, access those members who may not typically interact with the US health care system. Despite these limitations, several important strengths are worth highlighting. This study was built on a strong partnership with Korean faith-based community leaders, community organizations, and academic institutions and used a community-based participatory research approach to engage community partners in project planning, recruitment, and program implementation. Furthermore, navigation services that provided assistance with language translation, appointment scheduling, and arranging transportation helped address key barriers faced by this population. Moving forward, these findings can inform the development and implementation of future cancer screening programs. Community-accessible programs that incorporate cancer education with navigation support to target multiple, diverse factors within one cohesive program can be highly effective in increasing cervical cancer screening rates. Because disparities result from the complex interplay of numerous social, environmental, and institutional factors, a multicomponent approach can be effective in overcoming the considerable challenges faced by individuals in underserved and low-resource communities.
FUNDING SUPPORT
